Paracrine CCL20 loop induces epithelial-mesenchymal transition in breast epithelial cells.
We previously found that CCL20 induced primarily cultured healthy breast cell proliferation and migration. The objective of this study was to investigate the hypothesis that CCL20 modulated the epithelial-mesenchymal transition (EMT) of primarily cultured healthy breast epithelial cells and the angiogenesis in areas adjacent to the tumor. Key results showed that CCL20 (a) down-regulated E-cadherin and ZO-1; (b) up-regulated N-cadherin, vimentin, and Snail expressions; (c) increased mRNA and secretion of VEGF and (d) increased angiogenic micro vessel sprouting. Thus, the signal transduction pathways evoked by CCL20 were investigated. We showed that NF-kB p65 down-regulation (by small interfering RNA, siRNA) reversed CCL20-induced Snail and blocked the up-regulation of vimentin and N-cadherin mRNAs. Furthermore, PI3K/AKT inhibition (by LY294002) completely blocked CCL20-induced Snail and NF-kB activation. Inhibition of JNK1/2 (by SP60125) or PKC-α (by siRNA) or src (by PP1) blocked NF-kB activation and Snail expression suggesting that these kinases are all upstream of NF-kB/Snail. Inhibition of mTOR (by rapamycin) abolished the effects of CCL20 on N-cadherin and vimentin protein synthesis. Furthermore, siRNA of PKC-δ inhibited the phosphorylation of CCL20-induced mTOR and S6, increased vimentin and N-cadherin expressions and, finally, blocked the CCL20 induced-EMT. CCL20 increased mRNA and secretion of VEGF by healthy breast cells by using PKC-α, src, Akt, NF-kB, and Snail signalling. In summary, tumor cells signal to the surrounding healthy cells through CCL20 inducing the modulation of the expression of molecules involved in EMT and promoting angiogenesis directly and indirectly through the secretion of VEGF, a major contributor to angiogenesis. © 2015 Wiley Periodicals, Inc.